This column reports a detailed, questionnaire-based, post-release feedback survey of 200 users of the AIDA version 4 educational diabetes simulator. AIDA is a freeware computer program that permits the interactive simulation of plasma insulin and blood glucose profiles for educational, demonstration, self-learning, and research purposes. Since its Internet launch in 1996 over 700,000 visits have been logged to the AIDA Websites-including www.2aida.org-and over 200,000 program copies have been downloaded free-of-charge. The main goals of the current study were: (1) to establish what people have thought about the AIDA program, (2) to assess the utility of the software, and (3) to ascertain how much people have actually used it. An analysis was therefore undertaken of the first 200 feedback forms that were returned by AIDA users. The questionnaire-based survey methodology was found to be robust and reliable. Feedback forms were received from participants in 21 countries. One hundred six of 209 responses (50.7%) were received from people with diabetes, and 36 of 209 (17.2%) from relatives of patients, with lesser numbers from doctors, students, diabetes educators, nurses, pharmacists, and other end users. Please note some respondents fulfilled more than one end-user category, hence the denominator Ͼ200; for example, someone with diabetes who was also a doctor. This study has established the feasibility of using a simple feedback form to survey a substantial number of diabetes software users. In addition, it has yielded interesting data in terms of who are the main users of the AIDA program, and has also provided technical (computer) information that has aided the release of a freeware upgrade to the software. In general, users reported finding the program to be of educational value. The majority also felt it would be of interest to diabetes educators and people with diabetes. Most were clear about its limitations as a simulator-based learning tool. The implications of these findings will be discussed.
INTRODUCTION

A
IDA VERSION 4 IS A FREEWARE computer program that permits the interactive simulation of plasma insulin and blood glucose (BG) profiles for demonstration, teaching, self-learning, and research purposes. It has been made freely available on the World Wide Web as a non-commercial contribution to continuing diabetes education. In the 10 years since its Internet launch over 700,000 visits have been logged at the AIDA Websites-including www.2aida. org and www.2aida.net-and over 200,000 copies of the program have been downloaded, gratis. Further copies have been made available, in the past, on diskette by the system developers and from the British Diabetic Association (now called "Diabetes UK"), London, UK. 1 AIDA version 4 has been described in detail elsewhere in the literature, 2, 3 and in this journal. 4 Briefly, it incorporates a compartmental model that describes glucose-insulin interaction in patients completely lacking endogenous insulin secretion. It contains a single extracellular glucose compartment into which glucose enters via both intestinal absorption and hepatic glucose production. The AIDA version 4 model also contains separate compartments for plasma and "active" insulin, 5 with the latter being responsible for glycaemic control while insulin is removed from the former by hepatic degradation. Full details of the AIDA version 4 model are accessible from within the AIDA software package, 6 and can be viewed and printed separately via the Internet (from: www. 2aida.org/technical).
It is important to note that AIDA version 4, like other model-based approaches, 5,7-11 is not sufficiently accurate to be used for individual patient simulation or glycaemic prediction. [12] [13] [14] Therefore, as the program makes clear, it is not intended for therapy planning and can only be used for teaching, self-learning, demonstration, or research purposes. While the AIDA version 4 software can simulate a wide variety of insulin dosage and dietary adjustments, it should be stressed that the purpose of AIDA is to create a learning environment for communicating and training intuitive thinking when dealing with such adjustments. In this respect AIDA appears most of use for recreating clinical situations-rather than trying to predict best outcome.
The AIDA version 4 software comes with 40 educational case scenarios as standard, each of which represents a "snapshot" of the metabolic status of a typical patient with respect to insulin-dependent (type 1) diabetes mellitus. It is easy for users to add or create further case scenarios, as required. Examples of the application of AIDA version 4 as an educational tool can be found elsewhere in the literature, 4, 15, 16 and a full demonstration can be viewed on-line at, or downloaded without charge from, the AIDA Website (www.2aida.org).
Evaluation approaches
While simulation software like AIDA may intuitively appear of benefit, there is a great need for such applications to be formally evaluated. There are many different ways that this may be done. These range from the qualitative to the quantitative. In the case of AIDA a quantitative assessment was reported in 1994 to document the accuracy of the BG simulations in a group of 30 patients with diabetes. 12 While the simulations were shown to be unsuitable for individual patient glycaemic prediction and therapy planning, 13,14 they have found widespread use for educational purposes. More qualitatively, various AIDA version 4 users have written for the AIDA Website, and in print, their thoughts about the application of the software. [16] [17] [18] However while these user testimonials-together with more spontaneous short comments received by the AIDA system developers by electronic mail 19, 20 -have been very encouraging, the next stage would be to undertake a prospective clinical randomised controlled trial to formally establish the educational utility of the approach. In this respect a pilot randomised controlled trial has been done with encouraging results. 21, 22 Nevertheless, in parallel with embarking on such trials it seems sensible to actually formally establish what a wider range of users think about the software, and how they have been applying it.
It is important to stress that previous AIDA surveys/audits have been run at the point of download, providing information about the type of end users who have been downloading the software, [23] [24] [25] and also aiming to establish more clearly why people have been turning to the Internet and downloading the program. 26, 27 While such surveys are of considerable interest, and have provided useful and interesting information, they cannot tell anything about actual usage of AIDA and what people think about the program. To obtain such feedback it is clearly necessary to survey users after they have had a chance to make use of the software for a while. This is what the current study has aimed to do by surveying 200 users of AIDA version 4.
SUBJECTS and METHODS
Rationale for the survey
To date there has been no formal assessment of people's usage of the AIDA version 4 program. However, when the software was originally released in 1996, included within the downloadable installation package, in electronic form, was a computer text file containing a feedback survey questionnaire.
Given this, the main aims of the current study have been threefold: (1) to establish what people have thought about the AIDA version 4 software, (2) to assess the utility of the program, and (3) to ascertain how much people have actually used it. An analysis was therefore undertaken of the first 200 feedback forms that have been returned by AIDA version 4 users. There were also three ancillary objectives for this study.
The original AIDA software was extensively tested by 60 beta-testers prior to its first release. However, as operating systems have changed, and new computer hardware has become available, an ancillary purpose of the present study has been: (a) to identify any problems that users may have experienced with the software since its launch, with the intention being for any critical problems to be addressed in future upgrades. An additional purpose of the survey was also: (b) to identify features that users felt were important to have incorporated in later releases of the program. Furthermore, an important study goal was: (c) to establish the feasibility of undertaking such a post-release diabetes software survey primarily via e-mail.
In order to analyse the feedback forms received from AIDA version 4 users, and identify what a wide range of different users thought about the program, a survey could either be undertaken prospectively-specially inviting people to try out the software and then soliciting their feedback comments-or it could be done retrospectively. For the current pilot study, advantage was taken of the format of the From the AIDA version 4 data entry screen, pressing the ͗F7͘ function key yields the "Options Menu" display, and pressing ͗c͘ to "View feedback form" shows this screen. The display demonstrates some of the explanations/information offered to respondents before they get to the actual questionnaire.
survey questionnaire included within the original AIDA version 4 package to undertake a retrospective analysis of user comments received in a semistructured way about the software. For ease of reference the full questionnaire can be found on the Internet at: www.2aida.org/ questionnaire. While such a survey approach will have limitations, the power of such a study comes from the relatively large number of responses that
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FIG. 2. "Machine configuration details" portion of the survey questionnaire, covering technical information about the computer hardware and operating system that the person was using, together with a self-assessment of the level of their computer skills. The data at the bottom of the figure about how many times AIDA has been run, and how many simulations have been performed, are automatically recorded by the AIDA version 4 software.
can be received. In this respect the largest two previously reported surveys of diabetes simulator feedback that can be found in the literature involved just 22 subjects 28 and 11 subjects. 29 Therefore the widespread use of AIDA version 4-and the ability to reply via e-mailhas provided considerably larger numbers of potential respondents upon which to draw (n ϭ 200).
Questionnaire
The feedback survey questionnaire used for the current study was broadly divided into three main sections (Fig. 1) . The first section of the questionnaire-entitled "Machine configuration details" (Fig. 2 )-covered technical information about the computer hardware and operating system that the person was using. In addition, respondents were asked to self-assess their level of computer skills (novice, intermediate, or expert) and provide technical information about how they had been running AIDA version 4. They were also asked if they had e-mail or Web access. The number of times that the AIDA version 4 program was runand the number of interactive simulations performed-were automatically logged within the feedback survey file by the AIDA version 4 software. The second section of the survey-entitled "Problem/bug report" (Fig. 3) -was used to identify in free text any difficulties that users may have experienced with the software. In particular, respondents were specifically asked if the software gave a runtime error (or "crashed"), and they were asked to outline any problems that they experienced using the program.
The third section of the questionnaire-entitled "General feedback on AIDA" ( 30 asked various questions about what the person thought of the program, and was intended to be completed once the user had formed an opinion regarding the software.
Users were also asked specifically whether they had thought the AIDA program to be of interest, and how they felt it might be utilised by themselves as well as by health-carers. Here users were asked to outline briefly any suggestions for future developments. Part of the questionnaire probed whether users understood the current caveats/limitations of the software. Respondents were also questioned about whether they had typed their own personal data into the program, and if so, whether the resulting simulations had matched their own BG levels.
In addition, users were asked to list in free text any features they would like to see in future versions of the software. This was intended to create a "wish list" of options that might help improve the program. Key questions from this third section have been applied in other surveys of AIDA version 4 users. 30 Furthermore, respondents were asked for some details about themselves (Fig. 5 )-e.g., whether they were someone with diabetes, a student, a doctor, a nurse, or another category of user. They were also asked if they had come across any other tools before, like AIDA, for diabetes self-education.
If they had diabetes they were finally asked to provide their age, duration, and type of diabetes-insulin-dependent (type 1) or non-insulin-dependent (type 2)-and if type 2 for how many years they had been injecting themselves with insulin (Fig. 5) .
Other information recorded separately by one of the study investigators (E.D.L.) included the mode of return of the survey feedback forms (e.g., by e-mail or as hard copy by ordinary post/fax), and, where this could be reliably ascertained (e.g., from a covering e-mail note), the country of origin of the respondent. Feedback forms were solicited and collected in a variety of ways. Some forms were submitted spontaneously by users of the software. Others may have received e-mails inviting them to submit their feedback forms. A relatively small number of AIDA users, who had been in contact with the AIDA authors and provided a postal address, were written to-enclosing a hard copy (printed) questionnaire form-and asked for their feedback.
It would take time to edit the feedback form text file, or even complete the form by hand, probably requiring 10-15 minutes. In order to encourage as many AIDA users as possible to submit their feedback, some users were offered a hard copy (printed) AIDA manual (Fig. 4a in Tatti and Lehmann 31 ) via post in return for their feedback comments.
As will be apparent, the data collection process for what was effectively a pilot study was somewhat ad hoc; however, the overall aim was to obtain as wide a variety of feedback comments from as many different users of the software, as possible.
Analyses
All categorical or quantitative data were entered into a Microsoft™ (MS) (Redmond, WA) Excel™ spreadsheet for summarising and analysis. Not all respondents answered all questions. Therefore percentages have been calculated on the basis of the total number of responses received to that particular question (the denominator). For some questions, where respondents could answer in more than one category, the total number of responses could come to more than 200-for example, when making "wish list" suggestions concerning possible enhancements to the software. To save space in the text, "don't know," "unsure," or "not applicable" responses are not all listed in the Results section that follows.
All qualitative, free-text comments were entered into a MS Word™ file database for separate review and analysis.
RESULTS
Survey population
Feedback forms were collected over a 3-year 8-month period. Two hundred feedback forms were received during this time. Although there have been a large number of visits recorded at the AIDA Website-and downloads of the software-since the completion of the data collection phase of the study, up to the end of the data collection period there were in fact only 12,613 downloads of the AIDA program logged. This suggests that in the current pilot survey it was possible to obtain feedback from approximately 1.5% of the total number of AIDA downloaders, up to that time.
One hundred ninety-one of the 200 forms (95.5%) were returned by e-mail, while nine of 200 forms (4.5%) were returned by fax or post. Source countries could be identified for 102 of the forms. Forty-eight of these 102 forms (47.1%) came from the United States, 16 of 102 (15.7%) from the United Kingdom, seven of 102 (6.9%) from Germany, five of 102 (4.9%) from Italy, three of 102 (2.9%) each from Australia, the Netherlands, and India, and two of 102 (2.0%) each from France, Portugal, and Brazil, with one of 102 (1.0%) each from Russia, New Zealand, Canada, the Czech Republic, Sweden, Slovenia, Poland, Hong Kong, Turkey, China, and Switzerland.
One hundred six of the 209 responses (50.7%) received with this information came from people with diabetes, with other users including parents of individuals with diabetes (13 of 209, 6.2%), other relatives (23 of 209, 11.0%), doctors (28 of 209, 13.4%), nurses (20 of 209, 9.6%), diabetes educators (11 of 209, 5.3%), students (six of 209, 2.9%), and pharmacists (two of 209, 1.0%). Please note there were a number of respondents who fulfilled more than one of these end-user categories-hence the denominator Ͼ200. For example, there were a number of people with diabetes who were also doctors, nurses, or diabetes educators-who replied to this survey.
The mean (ϮSD) age of the 115 respondents who gave their age was 42.6 Ϯ 17.6 years.
Amongst the subgroup of individuals with diabetes, or who provided this information on behalf of relatives with diabetes, two-thirds were people with insulin-dependent (type 1) diabetes (75 of 111, 67.6%), as compared with people with non-insulin-dependent (type 2) diabetes (36 of 111, 32.4%). The overall mean (ϮSD) duration of diabetes reported was 12.6 (Ϯ11.4) years, whilst people with type 2 diabetes reported injecting insulin for a mean (ϮSD) duration of 10.8 (Ϯ9.9) years, based on 51 responses.
General feedback
One hundred ninety-two of 199 respondents (96.5%) reported finding AIDA to be of interest as an educational tool. One hundred five of 185 users (56.8%) understood the program was not intended for this purpose.
The results of the general feedback (third) section of the questionnaire (Fig. 4) are summarised in Tables 1 and 2 . These data assess the possible educational benefits (Table 1) and limitations (Table 2 ) of the program, as perceived by the study respondents.
"Wish list" data
One hundred twenty-seven of 200 respondents (63.5%) suggested additional features they would like to see incorporated into future versions of the program. In total, 270 additional features were proposed by these users. Figure  6 shows a histogram of the number of survey respondents versus the number of wishes/requests made. As can be seen, 52 survey respondents made one suggestion each-with more suggestions made by other users-ranging up to seven suggestions that were made by just two users. The average number of requests/suggestions made per respondent was 2.1. Forty-one of 270 wishes (15.2%) were for an MS Windows™-based version of the program. Other technical enhancements that were suggested included 13 of 270 (4.8%) requests for a print facility to be incorporated into the program, and eight of 270 (3.0%) wishes for mouse support for the software.
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Many of the requests addressed developments that might allow the program to simulate a wider range of clinical situations. These included 37 of 270 (13.7%) responses seeking to 
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FIG. 6.
Graph showing the number of surveyed users who had "wish list" suggestions for enhancements to the AIDA version 4 software. In total, 127 respondents made 270 suggestions. Seventy-three of the 200 participants in the survey did not submit any suggestions or requests for enhancements.
add lispro/Humalog-like analogue insulins to the program. Other comments concerning insulin regimens came from 16 of 270 (5.9%) replies that asked to see pump usage incorporated, and five of 270 (1.9%) requests that wanted greater flexibility to allow more insulin types per regimen.
A number of respondents felt that it would be useful to include other variables affecting BG levels in the program. For instance, 32 of 270 wishes (11.9%) were for the effects of exercise to be incorporated, five of 270 requests (1.9%) were to be able to input other foods besides carbohydrates, and four of 270 responses (1.5%) called for the program to take into account the effects of stress.
The issue of non-insulin-dependent (type 2) diabetes was also touched upon in seven of 270 (2.6%) replies, which sought that the program should simulate this type of diabetes, including endogenous insulin secretion, and eight of 270 (3.0%) of wishes were to simulate the effects of oral hypoglycaemic tablets, as well as insulin.
While this "wish list" section analysis has concentrated on reporting the most commonly requested new features (Table 3 )-there were a wide range of other novel features that users appeared keen to see added to the program (numbers of requests shown in parentheses). These other "wish list" features requested included facilities to: simulate larger numbers of meals and injections (n ϭ 6), provide more explanations/instructions (n ϭ 5), calculate glycosylated haemoglobin values for the simulations (n ϭ 4) (since provided), 32 allow paediatric simulations of insulin dosages Ͻ1 unit (n ϭ 4), provide a simplified version of the program (n ϭ 4), provide an Apple Mac and/or hand-held version of the program (n ϭ 3), simulate larger maximum meal sizes (n ϭ 3), run simulations over longer periods of time (n ϭ 3), simulate the effects of intercurrent illnesses (n ϭ 3), and specify the glycaemic index for foods (n ϭ 3).
Further requests were to switch the entered/displayed weight between pounds and kilograms (n ϭ 2), allow the download of data from a BG meter (n ϭ 2), provide an option to ignore/accept caveats (n ϭ 2), provide an alternative language version (n ϭ 2), display carbohydrate intake as bread equivalents as well as grams (n ϭ 1), simulate rapidly absorbed carbohydrate (n ϭ 1), integrate information into MS Office™ (n ϭ 1), provide a tutorial on why one simulation choice might be better than another (n ϭ 1), offer a facility to e-mail results for discussion and review (n ϭ 1), simulate body weights Ͼ99 kg (n ϭ 1), and provide a CD-ROM version of the program (n ϭ 1).
Additional requests were to include a physiology section within the program (n ϭ 1), allow the user choice over what is seen on screen (n ϭ 1), provide a text explanation regarding BG control (n ϭ 1), allow batch operation of the simulator (n ϭ 1) (presumably for research purposes), allow mg/dL use for application in the United States (n ϭ 1), display graphs and data together (n ϭ 1), and allow larger injected doses of insulin (n ϭ 1) (AIDA version 4 is currently limited to maximum single doses of 40 units of any particular insulin preparation, although multiple injections can be made).
Because of limited space, not all wishes/requests are listed here. 
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Actual AIDA usage
Automatic logging by the AIDA version 4 software was able to establish that 185 of the 200 respondents (92.5%) used AIDA on an average, median (interquartile range) of nine (12) occasions before responding to the survey with a median (interquartile range) of 25 (85) simulations being run by each respondent. This pilot questionnaire-based survey therefore documents feedback from AIDA version 4 users who between them used the program in total over 2,685 times and ran over 14,414 simulations. However, there was a very wide variation in usage by individuals-ranging up to 2,328 simulations run by just one respondent. Non-parametric statistics have been calculated here because of the non-Gaussian distribution of these data.
Some sort of software problems were experienced by 54 of 190 (28.4%) users out of the n ϭ 200 study group. However, only five of 190 (2.6%) of these reported an actual runtime error (program "crash"). One hundred thirty-six of 190 users (71.6%) reported no problems with the software, with 10 survey participants not responding to this question.
Machine configuration details
The section of the questionnaire covering technical details (Fig. 2) AIDA was run on a machine that was part of a network in 68 of 198 (34.3%) cases, although 127 of 198 (64.1%) users did not use a machine that was part of a network. Fifty-seven of 195 respondents (29.2%) reported using AIDA whilst network software operated in the background. Seventy-eight of 197 users (39.6%) ran AIDA while other (non-network) software was operating in the background.
Some of the technical data collected (Fig. 2 ) was only of historical interest-asked because the operation of components of the original AIDA version 4 program might have been affected by certain hardware configurations, which are now no longer of such importance.
The free-text comments received from respondents will be analysed and reported separately (manuscript in preparation).
DISCUSSION
This study has established the feasibility of using a simple feedback form to survey a substantial number of diabetes software users. In addition, it has yielded interesting data in terms of who are the main users of the AIDA program, and has also provided technical (computer) information that has aided the release of a freeware upgrade to the software. 32 As such, this detailed, questionnaire-based, post-release feedback survey of 200 AIDA users complements previous surveys concerning AIDA version 4 that have been run via the Internet at the point of software download. [23] [24] [25] [26] [27] In general, users in the current survey reported finding the program to be of educational value. The majority also seemed to feel that it would be of interest to diabetes educators and people with diabetes. Most were clear about its limitations as a simulator-based learning tool. A relatively high level of user satisfaction was described by study respondents.
However, there is very little experience in the literature about the evaluation of diabetes software programs, and especially about how educational diabetes simulators should be assessed, and feedback obtained from users. 28, 29 It is hoped that a post-release survey approach-such as that described here-may serve as a useful paradigm for other medical programs that need evaluation and assessment, and that the experience gained from this n ϭ 200 pilot study may help to guide other researchers when planning how to evaluate their own software programs.
In Part 2 of this column (manuscript in preparation), some of the qualitative and freetext feedback comments received from the n ϭ 200 survey participants will be reviewed, and the implications of this pilot study will be discussed more fully.
